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jlysi_>*)l l_fe d — lS^ilI?3^>M ^l^xil 3 ^yLo ^Uijj^io ^jj 'j^i^ lS^'^'^ 9 JLi^j Co-Uc 3 
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^VM ^jliu^oj tf ^ijiojji iff 6jji 'ts**^ li^'j - *? - iJ^O^SH 



<_£A_L> pi ^LibLijJSto /V^aJ a ^^U-^/jU-wjL) CjUJlLio O JJJOo^o <_£ Jbl -jloipAj tj-A^U^^ll^u/voo j ^Ub.-wJ j %j oja^ol 
L_kJl jl ,_ So Aj oJu£ AjN AJJ yO ^LibLiOto C*>U*o <_£l>J ,-iUl>Lo (_£lfi>jL*o ,C*u*>\ AIBu ^Iojjo ol>ol> ssJsJ'laj /jl J9^ 
O s*_ d<9 O id*— u>l (JL-wJI ^UbODCJaS^wJ J^- i^jp** -Lul wJ3 u /.I JsjLjjI 9 LiCco ^jaJaSj^o 9 ^IAji—jo-uJj ^jjJ 
s<_£ %_*5" ( L5^-JJ O U.">r^ ^^puc- ty*£& Aj a ^¥. Tr^^ lY^>!. Ctf Axi-wiJb c^Jjl s_> 1 ^C,'S y> CjMs .-^U^/jU^I) CjUjILxo 
9^ O .JuJIo-L-JJ ujLXIjI jjlolttf. A> uju C*>u UboljC-J^Ss^o /j^X- a oiv A> ,JLuJl ^IkoU" J Jil*jj| ,_tl>Ajl> 9 .L>U£iS>cJl 
L_kJl <_£9j £ujL-J' jl /)*^*J ^uboljCJ^Ss^o jl (^jL^uj Aj JjjU ^9^9 <_5'^' J j J^^-t ^I^AJ3\3lL>9y>co /y ojS 9 /yj\> CmjJ$ 
/j-Jl .XJjbjo> vJ j^fl-^2> /j_ )l O ,—^>l> (—S'jjo jl l_j \_C-,_>1> 9 ^9y>-L> ^iJb«AJ-Ss3lL>9y>co «/jL-o AjI P .JJjD jKs 
C-^-^JAj CjUJIIxo jLJ^Aj j^Jtj 9 O-wjI AiS^lbas^to 9^ /yl (_£9j ia>ao .Ju^ou ^UbAlpaSXLo ijuo ^AJa^olaAj ^Jb i(P'}>$ 
9^ /» >l (_^9j s£a— tw-o ^L_£b<A_L?9>Lo ^-wjU-JJ AU-wJu/y-oj 9 £ -a^uJJ/]U-wj1j t u£>9**a> O sALJJJO (_£!■& ,Jl-^ P ^5 C-u*>l (ci9^ 

.C-u*>l oJu£ AjLx9|L>9 -pxLa 

y 
jl s^L-wjI <_£l %_ j (_J9_> C-JjtS^o tU-owjUo JojI yjJ AJuu)b .LJiAj '/j'-^>- *>l^J jl (JjLuJ O UbAlx9ll?9 y>co ,Jd j^LpAj 

^Ajt—wjaj' '»' tij9_o A_ )1 .J^Jlois_j j^ibl s_9 /J9^S u Ajjw jl i)«aJ <_£L&0)9i jl s^JLuJl jIJijLu)! j5l>-° 9 L&olS'CJaS^j 

jl <_£jL~mJ j_o s-^>l> (Jl> ji A5Jj tC^w^J .^uju 9 ?o ju jl i)«aj ^Ojoi «ij ioJoco cL&>*AJL5s-9lii> 9 y>co (_^9j LibolS'jl JLIaajI 

:Ou*>l oiv Lib/jLwJl A>oj ij9-o (Ly^ -^> *^> Al>jlL>9y>co 'Ajju i}^ )^ 

iC-um>l o^9J (-*j C>o 9 /pjjl 4 ^->L*-o Aj (-**mIa*0 (_^l>> (c!^ (_j- ;,co '^AjS^IJ^osJxo {_^9j ^9^9^ c^^ bL r ) 9- wJ J • ' 

9 l_jI ^L_iboL_> s__ fl> jl—^co t/jl jjl ji ojj9«ij 9 0^9^ <— jI jl jLo s-wj 9 /c^-°j s*j (CiAfl siLu ,k>w l^«AJ-Ss3lL>9y>CJ3 .Y 

^jlL-^> 9 (^noL-tio tc_j s_-JJ (_^l>> Ij jLo ^)fy° S- 1 ' 'LA>Al5silL>9 sJ>w (_^9j ia>aa j-i^u^ ^^UbjlLJlj 9 Lib/jL> v> X 

SJu-Lt«Jb A>aj' i)9-° tW /jl /j'-^l (g^oCl^i (LJ^Aj /j^jl^ (Vl •' 

j^>a_-^>l> tJuJjolj-o C-wx)iVu (_£Ub4ju3a> jl Ij ia> Cjuo^oj <0 Ub/]lji> ^jIJOl-jo^oj ^LJiAj \Jb<SSS3\lz>&y><jo .r 

■ JUulaajlA 

.AJJlxwJb j9^o 9 u-wajUoU ol> (<ljb (J^ojw jflkxAj A3 j-jl^ol ^LAiAJI^- jl L^Jl (e^uJ ^AL^pIs tC-olAJ ji .V 
<i-_j 0*_-u>l j- -IIfl3 .C*_-u>l /jl>^> /yl C-c*lo {_5'^ :t> LS^3^3 Ljtr^'^ '^'^^l^^^^ )^ (c*^^' <_5'LA )t ^- , -Jlj«^ y y& £^'9p 
^L_£bsA-JJ jl sSj^ ^jL^wJ 9 j>JI (-J^> ^L&Aloli ji /jlioli t/jU«o«wJ tjLw-osj ti_S>si '{_j^-°'j9 -^'- igjlA v^**J (j^'^'rft-^ 



1. Geoarchaeology 

2. Alluvial fan 



..olf jus jl ^j jli' jl (_jiUi ^UelS'CJjSUo £ijy j* UbiJ&flUsj^iw (jXJu 
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< <u£il JojjM* K i t_jj > 



LjljAjl"'-., 







n. 



PW) 



ji^l -la^ 



(TTA :>TAV ^Ij/) jjS> oW uSLSi. 



<4-_> tO-L-JJ joLj>dl ioJOco a O Jul CjUjIIxo q SjlJj jJVoL? ^(^ibLo /yd J^ (-^U^o/jU-wJ u/y-oj CjuJUxo ,_D saL><b 

tAI—JJJo ■Jn./J>CO Li>ls-Jj IS"*))-*. J-J ^^^' (( -^>\>^ Cy^J* L$^^ (JUaaJU <_£<4l?92>CO O (j^-°'j3 t_ ^?"^ (_g<teJg2jLP ^libL-JOjmM 



Vf^y ^jtiw^oj t^P (jajlo^j tTT a^ji 4 t5*^ lS^Ij*^ ti^o^S^v 



jljLSUjb 5 j^4? (Jj^k* u^^'k J* -(Gillmor et al, 2009 & 2011) c^>l o:>^ <_>! Cu£b^ (jj^ks aj ^Lc*^ 
Cjillmor ) -LJjj>bsj /yj\> c-*-jj^ o ^Vj^' 3 l-)^ 1 - <_£'-* b /j^^Jl J siLi^l o /jl you 9 Li^>co <_£<ajj %_o Luls—Ji cs^jy. ^i 

£>— > tiL)ll5L-wJ ( _^«i_JJa> jJuLwjL) ^ lib <4j£> 93^0 ^IjbCJo-wJj ^(ijJlLxo L) .jUlXoJb a C^o-Jil /V9JS Co^i O .(Ct 3.1, 2011 

< t j*-olj3 ^Ig ;\o ^jL_i> jL.^ j^ (^V^T) (^oIjJj i ys^cjb .(Schmidt et al, 2011) x^ Jl> AiiLio j$ \j jLjI 

i£5g ua^o .ib jl s— 9 ie*^)yi ^J9-° L? A * J '-*-^ L r ) 5- wJ J ^Ikaib jl o^l&Lwjl u Ij .-o-dsl CjI y-Jo t^akalo ^Ikujo^O) ls^JJ^ 0"°"^ 
.( ivAY <(C^9 "-»°*) ^>-^ ls~~**0J"J J ^3J~^^—^ lS^— ^sl-^9 j— ^^° <_£3J SJ 3 O^ - i ^'-kolS'CJ^S^) f 33" 1 ' ls*""^^. J^ 

p ^ c<_j ^ (j^^ "^3 ch^ J^ -(Q u igl e y e t a l-> 2011) jjib jl^s aJILw :>j^ Ij gjjb jl ,£0 ^UolfcJ^SLo 
.(Berberian and Yeats, 1999 & 2001) xJSjf LS -^jy. ^j-^L^dJpj Sj-^jj l* Ij ^JjJj ^©a <Jul?U> <j4JliL<> 

*_> I) ^S^J^sSJ CjL_j i> yJu* (JLo-^l J Jbj /VJ5J ^(^JilaJ-o O /yk5^w> j-5 JJU ^AjJILxo u I iTa* ) /jljlXoJb 9 fJLp^j^ 
9 j-^oLL^jojIjs /jUIaaju CjUjILxo /V9J5 C*aa>.} O /yJjXoJb .JJi %j ^jjj /V9>^ C*^i £o J^' 3 l)*^. (_5''- ib0 ^' t — <->9>^ *-5 >>* 

(^VA&) ^jljLSU-ib ^ (jjlj^-Jj $ (\TA&) ^jljLSU-ib ^ .pJL^lVlo th^^) (jljlSUjb ^ j^Jia ^^ jl (^oL^oL? (jbi^Lj 

ij9_o O ( -_-^U^^U_^u/y : _oj 9 U, j >r^ CjUjuIIxo t&—Z>Li S &<£j+£>- Cjs&ho&j j^Jtj /jl v»l l?lii3 V 1 ^ J^ .C-u*>l oJu^o |°^>wl 

jl i^l*—) ^UboljCJaS^o (c* J j^'/j^^ J^ i U l£$) ^3-?"3^ (^LfisjO siAJ 9 ub41>jlL>9y>co (^Isb /v^oo t^^iJbojj /yl jl e_9JLib 

.C-»-wjl jjaj3 9 /jl>^J' O-JJ^ j^ ^VJ^' 
?ojU jl /yl*J (Ju^oL) ^Ub4k>92>co jl JJIaajI /jISs^ ( J^l>co 9 ^j'aJafljaoajj ^y&>tj>'}> 9 0>LL^ ^ijbojj /yl jl l_9Jl&> 

^iajl—J L_> (-iLj^-*^—)!^- O U,">-^ Luls—Jj vyL_J' C^>b Jj tC<_>lA_Jp 9 LjbC-oLo ,_L> jj/jl5^ o ^joJaSjooajj uju 9 

s_) j-Sj j^—IttSj^oaJJ i _^L_ib L _S'jj 9 9 s_-^>UC- >*jl— J ,-jjJjU (i-jJUiio /j— '' j' t -9-^ t) t ( _^lAl^S'«ij .C-»-wjl ^JuIaaJU ^LftxAj^oS'Co 

.C-(-wjl ^jLwJl ^LibolS'jl siiiAjl £>]$> 9 {_5'>^'uP^ 

.C-*_-wjl /yoj—S C-»_-JJ^ j^ cjs-CjaU ^«^J3\3lL>9y>co 9 /jls^J C-*-JJi ji ^9y>-l> ^«AlSs3lL>9 y>^o tAjJllxo ^19-0 ^oioJoco 

jl—Ji**—) .i \—S i—^o jLSs Ji jj^oKa C-oJJi (_5"3J (j^?"j4 3 "^ ^3>?" . <_5' < ^J^>-^9 i (_^ jIaS'l-jo^o j jl ia >>l> ^<AlSs3lL>9y>co 

.C-»-wjl cJooto Lo /V*° J3 <A-*Sjl.L>9 sJxo <Aj (V*° J3 ^<AjikiLo O bqs^Xjo /ol lY^y*"^ 

J^-wj jL-Sto jl Jjo A3 C-»-wjI (/J4-°V 9 /V b ^3) lt'3^) -^9'- ^ 9 ^9y>l> <_£<4jl>09j /^o ^UtjAi-uo /y-L>coJb /.L0I9J ,Jto-wJ 



..ol^JLO jl ^i^U' jl (j^J j^UsolfCu^AO ^ijy J^ UdJ^IJpj^w <j£iD 



La> e vLo T * * * j vo u* CjU-Uj si <_£ j^uSo 9 t-Jvf- si (JI^-oj <_£ <; U9 9 (_9>^ P |^-J}lfc>Oilj,ftlol ^^ip .AJAJ^o.-o rft-^^ /j*-*^ 

O>L-tw-0 9 X—iyAyLa^S lT lY ioO-LJS ( _£<A_L$\Sl.L>9 sJ>CO C-t>Lu-0 .AJJbi,-0 M-lSLlJ Is ^IS-ias j^>>' {_£ <; *»^ > 9> «—■*! rft-^^J' 
/J-Jl .C-*_-wjl *iru y+j L> pi ^(io^^- C*>Lu^> <Aj \z>by>LG O>Lw-0 CaaaaJ .Caaa>1 QyAyjQCJ*& 1 Ati A ifis>l> >^>jl ^(i-^?^- 

sA*£ AlaS* 45 (Uaj/jLoJib .C-ujjI oA^o 2^13 (jl tSy^T*!? J"^" {_£ <: *"^ :> ^ ^ 3 *^*^b )'>3 /j'>V i_9>^ L r ) 9-^" )•* *^-*-5^-9li^> 9 s^><oo 
,u£>s_c- 9 ,-S yjjj w 1 T^ utli V* ,_>L3lot> jl aL> si 9 C-u*>l oJu£ o^CLwaS' /V-°Ij9 C*ioi <_£9) i9>>l> <_£<AlX9l.L>9 y>w 

2^3 /v-ol)9 9 C-uJjJj u t(_£s ^L^/jU1aaj sAJJ ^oiaJcto si 9 /ji>V U^*" )^ < ^ > y^' /V' 'tS)^*^ lS^-Io^-*^ r^ 3 
C*_-u>l 0^9— > <*>—>$> ^)9— ° 3 .J^ 3 3 < ^- t ^ w -°- £b 'ls^'— ^" 3 i_sV (^^urr^ » 3 c£j '^J3*V^ Jtr^^ Oty°'j3 *-•"*> -^ .C-w*>l oA^o 

jl ,)£ui_j ^LjboLS'jl siiLwjl fJjy+uS <kzj jl )$>+>S ,ak>lLo /V>JVc*^- jl (c^ J oioAsxio /pi (vi : iVAT «/jKl5wo-ft> 9 /jloliki) 

K K -- * 

.C-u*>l oXol I <_£0slo-J} jlaA^- si /jl (_£'- £b (P'h , 3 ^ ^r^ rj^ (j <_£3J (c*^- w> 4 <_£<4j£>92>Co 9 C-0L0 <U jl ,j*uJ 9 C-w*jl TV jU 



(T* ♦& ^l.*** lS^cs^-H Ji^*) ^S^W" (_5^i1^3>>« (jjj ^>$* tP^^ (jtACuLw (ja^ji 3 f«U .> Jjjl>. 



a j5 i 


J>W («U 


JjS^ 


jA5" <_£4i>^> 5 ty^V c5^^Lr^ 


cTi^ L? 4 ? 


^ 


4_Jal j-XLwJjUao a (V 11 


OJjoj 


r 


,y2>Li^i_oU 


■sbbJa {j& 


r 


j-jLwO ^yu-uJjUfcO _ 4jJfiJ j^SwaJjUao )Aj (C*^ 1 - >-o q jpUl^J j-XJuuJaJ 


^^ul (H^Li? 


f 


lP - i^^o*^ 


jjl^oj^ iblAoJsl 


<5 


L y2>jZuab 


(ijju**>) ju^ ^4^ 


f 


j-Oj^tl _ (jAl _ ^XLwJ,uaO 


,'yjj^COO^ 


Y 


4jjfll j-XJuuJjuj^ 


jUy^j 


A 


L5 X^ ( JA*0 


L ^^l«AS'l>'dJL> 


<\ 



lyu—PZJ \5 A— 91a ji iijU sis 9 /jl s_^J jA-wi (-_J si-L_J9l> ji L_J si-j-^-ljs <AlX9l.L> sJ>CJO gcLn^.* sJ ia>ao j_^ Ub 15 \ I sJiLwJ I 

/)— >l .iju jl>9 iul jSL*j ^-Ju-wjLj ^(^oi- «/V9>9 S- 1 ^^" tSy^T"^ 3 UvV V 1 )^' iSy^T*!? ' '0^3^ ^-^^ l?J3^" 
/j— >l .AJJbij-o /jLw U jlsiiLwjl (JI9J' t -^-> 9 AJjb jl si sJsjASj f^yLoqLS T si A5 io-JJj-o jJu-wju (_^ <; ^J' <^ J- ^ <i^9> 

^0 slj> _ (JL)L» (jSsJ-wJ^y^oj /jU^O s^9 j^^' [3X-0 jl fWJj [V^wJ t^' )!]-^ — AU al (-SvJ-wJ^ytxO «1) ^iLtloj Af-lj AflU LfisAlj 

•( ^0 sLo-J3 jj9-^>-) CmjJ\ (ijLo jl (UJuJ Pai (Cfljlj- 6 * — /V 11 ' v^^- 4-J (3^*^°) ^413^-^ 3 (i^-° jl (j*wJ rfr^W. 
^oil—^- .CU— u>l o-L-J} ^_ 9I9 I s-Jbj/vo^—j ^oia-Ljsto si 9 /V9J_9 /jljuu>l si <4o^mU- /pi i^j^zS ^ALj^jidj JoJ jl 
.isAjj-o <AlSsilL>9y>co l_j si- jl Ij-^j/W^ — /V3>^ c^' ^'^' 3 t*AJLSs3lI^> 9 sJ>c-o /volj (jSoijJ jl gS _ ljJbJ t *iJLjttj _ /jl^flduJb 
l_j* f\ &* ' \ "j-jLjI^O- J^ L? ji 3 C^-u>l a-L-^j ai^L-^ Ajoj_9 C^-^oi <_£2j l-j^—C-jJsLj^ ^(A—lSsill^^y^o xsl^ ji 



^VM jliu^oj iT tjbjiosji iff Sjji 'ts**^ ti^'j*? - ti^*U^*SJv 



i—ijf^j^-U- }iy) L j'Wij> 5 cU5olipj_)^w Cvot3y> .T JjJ> 
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&i$j£ 5 ij'^^' ^ """^ J* l^^*""'^ L5^^-^ vJ l --^^ 9 > ti^ *^ J^-^ 



iy*M—uj 9 C-»-Jjbsj CjP O jl o^UIaaj! u L&CuLj C-ZjiSfyo .Juj |OL>ol |»jV (_^ LA> ^ v-kS" o J 1 AJ I t«AlSs3lic>9 y>03 f^yLo&Sjfyo 9 u-u-JJ 
3)9—o ^(i-JiLalo (-Blij^—jaj ,Jl>L-oJ {_£'>— J <J— *-° ' * O^SsJb CjjAS u OIvIJVL ooLaj jl .jijbajj /yl O /yJjStoJb 

JLuj) \:Y* ♦ ♦ 5 <(^YYA JL-uj) ^:&&* ♦ ♦ (jjl^-to ^L&^^u-S^ ( (2008) IRS <jlo ; lybL ^Lw jl .Ju3 oiUiJ aJILw 

/£<4_I&j (_^l>— > .C*_-u*l aJ^-J) O^IaI—wjI tj_ J (e- ^ j uoL^aJ' /j^jl^h 1 . 9 '^-^-^ <_£«k-^> (£"* jl L9ljO \J 9 j^^U^j/wm K 1 ♦ ♦ ♦ ♦ * 

^^Afl^j ( _^<aj_^1o t^)y t <_^l^ .CoujI aA^j 6iUi*A>l ArcGIS 2 Freehand <_£l&jl^l p^J jl jL> Sja* ^L&uf^J ^ 1&4a££j 

Ub(— JQ-uJj <_£ vlooJjl sJ ^19-0 J$ .C*u+>\ OA^J Oip \Aj ^l«iJL>oLO /p9j jl tUb«Ai5silL>9 sJ>W <_£9) <ijtJlixo L_fill>Lo ^^UbjJo 9 \ a 



..ol^JLO jl ^i^U' jl (j^J j^UsolfCu^AO £■>. jy J^ UdJ^IJpj^w <j£iD 



.ajaJj (JaJLxj <_^-*> 3 <A^obto GRADISTAT 3 LS 230 ^L^jljil^ jl o^lii^l l> <_£jUI ^L&o^b tCul^Jji 
Ia^^iS |j /jLoLo-ib «o _ jJIJw-o CjULo-p ^-*->3-> AJj> /J^ '(J™ 5 ^' ^^^^l {_£J3'^P 3 J>^ <_£'>! 4 ^>^-'l >^ ^ <j' J '-^ 
3 <A_Lx9l.L>3 s_>lo ?cL2_-wj o ^3>3^> Lg £-3.L^i l Q 3 ^-X;!-*!? ^Lftx^ol J' cc^jy. 3 oJJbLi-o u _ 0^3^ ^a^u^/ju-wjLj CjUa (_£)[&>■ 

<_£)!_£> jl ,—JJu ^L_£tj«^ol jj ^3>3 j<o^ft> /yl 1^ .A^o C-u£Djj Iajl-jo^j <4j L>3J %^> CjU-ML>I 3 A^o %£> Olo 1 ♦ ,_*j Jii 

.CujjI 0^3^ <4jJ11xo /yl o ji \jj y^ >Mj . l -5^Ajj '/j'>V *■■ *^^ J^ t-£\k>-?"' ^'- £t><; ^L>jLj 

L_J /jl9_J t _-o t^—A^U^/jLL-wJU ^oJ^-JJjoLjXJl CjUJUxo jl ^ y^O sAJ /y-L>CoJb a ^o>oo xk>liLo jl oA^OjOLXJl (^^(c^JJ-t H 

L_> ,_>L_ftiC-<_9 ol soJl-Jj^-wjj o ^L>liLo o .ip jLJb'o 3 <Ajjj*j' U <4JLx9lL>3j^>w ^tLa^u o ^3>3^> ^IkOS ol (P'ji$ ^^^^>> 

/£Ub<AJb SCJ3UI0 C-ooU>c-^> u (-tLitj^V O-wjI j-AjAj .A^o oAfi>Li-o CJ3UI0 {^'^<p'h , 3 ls^ ^3^^ 3 (_£J^*^>b tl&C-oou>t*^> 

V 

C^Lalo Luls_-Jj jl /ju^J tC^lalo L_>oj 3 <_£A1j<4jYjj j <_£ljb 3 ^bjj j l> <UbC-uISo s/iXoJbu L> .jXoJb ^oAl&OjUS^^J 

/V-j1 j^ I) <_£ALo_JJj J Cjl_C-Mk>l J^JlaJ t _-o t(T <_£0jlo_ Jj jLSs U>) oA^Oj^^o J <_£LftiO 3J (e^JJ-i •■^jw ^jIaS'l : J3^oj LiOto 

.Aib^^-o ^JIjLoJ K Lib4Jb ojlAJl /j^3jCj3ULo Mai (^^j^ j^ tj3J Ao £ _^Ub03J <ij A>3J' .A£b^ J 3 /jLojLl>l ji t y>a.ua> 
(g.MjuaI9l LibC-oJUS s*l*J 3 {_5'j'-^(J^* J '<_5'jj3^^ <_5"'>J 'j ltJ5^ r^'-^ 2 - 3 ^'3-° tj^>cL^>l> 3 <Ubbj ( _^Lajl : j3^oj ^3^3 
<^L_i C^-ujI c -_JJla5' .-L_o (g_o iL^ol <^u5olL>3^xo jl ls jIa ( j^>u j5 LiboUjIyilujI ib>ol <_^l^ 'j ist^ W'^ 3 ^^^p a^'^ 
3 (g— ^j l£^~ £bL r ) 3— ' ^ J <; *— ^ AJloA^o 2^'3 «AlSs3lL>3 sJ>03 jl /gJi^* j$ t/jl ol ji ^3^-3^ j-^oju 3 jJuIaajLj ^LAjCuLo jl ^jL^o 

3 /v> 9J 9 ^5 s_-Jjl_j3_L> 3 (V <_£0jlo_ Jj jlS^-JJJ ^3y>-Lj>- ^«A_Os3lL>3 sJ>co (_£3j 33^-3^ (Ju-^Lj (_^L£t>Alj «ij ^-iblSsj .ALLwJb 

«i-_j ijb ^3_j>3 (Juaaju C0L0 <ij jl iy**J ^3^>l> ^<AlSsilL>3 sJxo (C31 .C-u*>l ylsS /yl A>oo '/V3>5 C-oJJi O ljjX-^U- 
(Ju—wju ^L-ibC-jLj ^0)3^ 3 job T 3 1 <_£0jlo-J} ( J3A> j^ .AJjb jlsJ <AJ-Ss3lL>3y>co ^oAc-lB u ia-^3 j^ j-XoJb ^JIoLoj 

.Ocu>l oA^o ^-ji cjsi-^bs 3 ^3^>l> ^Ub«AlS\3lL>3y>co (_^3j ^3^3-0 
3 L>3s_j>co j3_>io jl IajI ^liL^ls /yJs^jb <u5si!L>3 sj>co i yj>\\ u L&C-0L0 /ol (^^ua^Is * v ^ojU-Jj ( J3A> j^ 

i?3s_>co iy>'j jl (c*^— ^4 ^L^^jU^ yS\ ^<U^>lB (^3-^^-0 oAj^ ^3^ O «0 «iJ3S'/jLoJlj •CujjI 0A0I IajI fy£y C-olAJji 

jl sAL-wjl jl—^co ji t-L-JS <&-li& &S j3i?/jLoJb 2^13 j^ .C-uajI Lojl <_£<AJlALo-J}3£> ujb^ol ^oAJbi/jLCJ 3 0^3^ ^L>j C-^wJ«ij 
jL—waj ^jL-wJjJUl-wj oJ_>3<i-_) 3 <_£Jj3L£o (Civj '( — c^^uP^) ^3^3'° tS^^r*^) ^-^^-^ 3 ojlAJl ij&iyo ^LfcCuLo 



1 . Lazer Particle Analyzer 

2. Lamination 



Vf^y ^jtiw^oj t^P (jajlo^j tTT a^ji 4 t5*^ lS^Ij*^ lS^o^SJv 



\5 *C*— u>l oijolji £o jLJ' jl (j^-J /jl 13^ fJiJil*£> O sAJJ lxi /jo^yjJb lj dJUaJLo (T 1 <_£Ojlo-JJ jlS^Jj] l; u sAj ^jL^jjULu 

^jL-wjjJliL-wj ^1 %_ j (--t—wjU-o o Lj>- ^3^3 -^-^l oA^j^-o j^Li? %5Lo jIIpLlo <Aj 9 JuJaj flojJl Ojo-u^dj iJIaajj tLibolS'jlj /ul 

.(^ (_^OjLo-JJ jlS^Jj] JJ_fcO d-obl ^a> AfljaJLo O cJJUS <4j LJ $13^ AjI O y>l JuJaj 3 ^jLjJuLo (_£Ubal5ju u oJu^u-^3^) 

AAO.-0 /j^iJ IftAJuu-* (JU-^U (_^Alj 3 L_X>%3 ,ujlOjJ (C&i O lj 4JDjjj ^IfcJL-J&AAM ^L)j C-cOL>Q^> flJuJ^Jljl ^IkO'oJ 

<_£3j <^L_i ijb jlj— 9 <^-_l5s3li?3^_J>co .V_j| frlo .a ^_j ^^Ltj ^Ikbl^j 3 Uj^^o y2>\>- Jl> j^ 4>^5l .(& 3 T ^IkJis-^J 
3 /jl_-uJl <_£O^UilAx>l ^13-0 (_^j3U9 3 Ca9 w-uuo O Jju Ij s-ol /pi jLJ^ Aj AILwJb aJuSlo \z>&j>jo Ptki^i LJUl2>to ^IkC^o-mS 

.C-uuJD AiSsilL>3 sJ>w LJUlS>to ^L&C^o-waS jl O^UlLwjl O 3I ^juIoj sColkJO 



35^>l> fjA&s^k^j&M j$>& 3 o^b ^ ^^jLw (JaL^Is 3 £^^ -T Jj-^ 



(km) AjjjjSw jj*w l> dJL?ti 


(km) ipjjjJw jjjjIj Ij 4L^>li 


(m) £ Uijl 


CuLj ^U 


./W 


\V/<iA 


\T£sr 


Aclj 


N/Y 


WYA 


iy&y 


Cfi^r? 


♦ftfl 


Wyy 


^Y?■A 


H[j]]S^Mi 



ijj*-L>. jjdJ^ilipjjjJw jj*" 3 4j*> lj Ij Uc«jL*> ,_j<id^>li 3 ^Li?^1 .Y Jjj*. 



(km) hj^a jtprjs Li' 4jL^>li 


(km) ipj jj>w> jjjjIj Lv <jJLtf>li 


(m) fliJjl 


CuUj fdU 


^♦/AT 


N^/VA 
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cT^^X lS*? 


Y/fA 
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N>». 


OJjqj 


< ^/^^ 


T-/M 


^.YH. 


jUbjb ,_jaIj 


^Y/^A 


YA/rr 


H.Y(S 


^^Ul ^Q^LiZ? 


r/\<\ 


YY/YY 


AYY 


L jl^S i oj^5' ^bl-U^-l 


V/Af 


^a/♦fl 


U-A 


WM J 1 ^ 


Y/^Y 


\y/\\ 


^YY 


."yjj^COO^ 


r/^Y 


YYM 


AAY 


iU^pcfl 


^r/r 


Y^M 


A£)N 


^^l^U- (_£^l> 



..olf jus jl ^j jU' jl (_jiUi ^U&olTCujSUo fc>.j¥ ji lA<U&s1,kjjj>w (j*A» 







j«j}jj t^*y i£<**»*'t> j* CJL**> 5 ,_yOj sb J CtaUk*? .f JS^i 
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jLkS"l^ jU ■Jjili 



C^^"- 3 



C^-u-j 



0"i*Ji lS^ l£' a ^^ > *^V 3 's**^. lS*^ U^ ^5^3* li^V^j '-^V CwjIj CW' jl .6 J^-w 



^VM jliu^oj if fjbjiosji iff Sjji 'ts**^" ti^'j*? - ti^*U^*SJv 



fcr 







jl fj— S\j t3o_jJ LS _-o oiuj— jj /*)'>£' (Syy* *— *^^ J^°**^ 3' lA^ (<^'-^/j'- i - wj '-! (_£^'>*-?" ^^-^^ 3 c!y3^ £*-"*^ 

jjj Ubc-JOAAj) OBu £SU 1^ .Ot-wjl O^b {_£l> ^9> j$ n <^jLwOjol> ^-tU-wJoj £-°l5> {V^LS" "* C*-u>1 ,Jik>lLo /ojjXxIU^a 

.-LJi«i-isLi jj^^l-^aS" ^jl j^ ^^Lij ^Ljbol^jl^L-^l <i-_i ijb ^5-^-5 <_£j^— ***^ ^jj—i 3 t -^ J ?"3^' <_^L- £b<A — ^-91^5^)— ^° 

l_j \_fr LS >L_> 9 ioj s_> «A_LS\3lL?9 s_J>w u-ujjJ<b (l&JI Aj slS" jo 4j JJjb ^ sJIUI^j C-otAAja ,_>9i> C-co-w*3 ^Ub«AlSs3lic>9i>Lo 
/yaj—S C--JJi f£Ub4Lob .Jjjb \\jS CmjjS (-j^o- C-co-w*3 O ^Jb 9 ,Jlo-JJ C-co-w*3 O r$-&> tcico ^19-0 ^IkolS" J JlLujI .C*aa>I 
(_^Ljb09_j ,__> \£> A U-_JJ /^Ub4JLob <i> 1l_j \£-L_J9i> 9 L_J9l>] 3Lo {_£9-"> jl 9 3>r' l^3"*~?" c^^*^ '^ ^i (J^°^) 3^° L ^ 3 

«i-_j l_9\_-Ja^) «i-_j 3 j_5 oAJbL-ii-o (J33 O - *' (_^' ib^aS jJLo-JJ (_^4Juob O /jl^'fc 1} /J33 (V lV"^*^! ^UIjOn-LaaJ .JuIaaaA 



.C-ua>I AI>Lu (_^\ay^> lj L&olS'jl siiLwjl ^_t Joj* %_j /J yj'u' 9 A^smIs- /pi <^^<p']h , 3 *— ^L*-^ «<JluuJl (_£Ubal5 J J&ajJ 
9 /j\lU>Js^B {_£«£> sAf-lj <_£AIj Aj ijb J>9 jLjlj5Lu jju-wju ^A^oaS- AJ33lba %JXo /pi <_£9j <A*o Alas' Aj AJaJ/jLoJb 
sC-_o*Soo V <_£OjLo_JJ jJo-Ljs O .-L_>loja_j /jI^U^/jLLwjL) <_£0P9 < ^*9-' ^J3'° ^jl^-o-k LkCoLo /pi •AJJLwJfc iul j5Lu /£AjJ 
9 V <_£OjLo_ Jj jJoJcs Aj A>aj' .C-w*>I oJu^o AlUJaJ j^3*° <_£■■& CuL*> P^j' 9 *?&y>iA j9^^° jl aJL^IS s-L>a %j>lo /j*>lj jl aL^>IB 
A„uj C<_L*Sao 1 <_£0jLo— JJ jlS^-JJ .Jl-J^j-o JuJu' Jay>-L> ^«AJ-Ss3lL>9y>Co ^19-0 )J lj Alas' /pi X <_£OjLo-JJ ,l5s*0 /j^i>LoJb 

Aj JaUJ,-0 Aii>3lo (.yoLjl /pi p .Jl&Oj-O /jLuul) s5oJ\j\J jl lj l&jl (g^uJ ^AL^li /*^i>Co»£b a OJu£ (C^^*- (C*^^ • C-J Lo 

jl /£jbj_jflj_^j <_£l %_ j L>9s_J>co jl C-co-w*3 /pi Aj Jjjb JjJ Al5s3lL>9 sJ>to i>°'j J' ^"j <sf^ {_£AjL£>li Lj jjJ U&CuLo /pi 
jl_>j C-ool>c_-^> ^_> 9 >-*A > (A ^OjLo— Jj < LSs US) jLjlj5Lo CuLo ,_;al> ^J-^ jl oJu£ j^uu> J OaJ .C-u*>l u-wajLLo c_jI 9 o l> 

A-Jlijjj L-JOaxM vLo C^UJb jl /)*uJ ^5^3 "^^(c° /jIa-wJ <—J s£-,->L> ^Al5silL>9 sJ>CO jl ,^2>0 /pi )J lj Ajljjj J ^LibL-Ja^O) 

%_S\jj jl_) tO-L-JJ OjL-JSl <_£A_LX9l.L>9 s_>co jJu^J ^l£bC-co-wA3 O U j Osjj 9 Aaa>Lo C^u>c^?|^j ^LAjAjV Lj CJL^j 9 ty*) 
<_£0)Lo-JJ ,1^-wJ O .C-ujjI Jay>-L> <_£AJ3\il.L>a sJ>to (_£3J *^L> jl silLwjl ^LibCuLo jjaAA> O oJu£ AjIjI £ _£LkAJJl5' p <_£JuJu' 
£— 9U jj .C*_-u>l ajL-JJ fliu /jLuuJ O9J (<Al^j (_^I>j oJu£ %£> ^UbAjLoj CJjtfl^o 9 ^LjIj5Lj jJuIaajLj ^A^ooi- C-JjtS^o tY 
jl—j O LjbDCJaS^wJ /pi C-JjtSoo Aj JJlO^-o /jUio tAjJUiio ^19-0 ^UbAJ-SvSlipa y>co £cLa^ p UbODCJ^S^o Jxo j-tLoJLs 
^Aj—Jibs ji 9 0^9— j -L>9w_>w (_£0-L_c-LB (^9—9 L_j ^Ljl—kio tjlS^-JJjjL-oJ j9_L?A»_j A_5 -L_o ^-o tgqjjj LS ^>\>- <_£9>Jl jl 
P-9_-^?ao JJloJ'j-o ia> A3 Aibij-o (JIjLoJ Ij Ajbjj \ O l> Aj ^^CLwji siij jl (j^jjlrft-^ 1 «> Oo Cjjo^pAj LAjAISs^ILjo sJ>co 

.Ju^Lj (^lAJD U> ^^lib^jj 
jo_LpA - _j tj^_j 9 ^L_)j /^j j_Jl L; (c^L&j/jL) v> Aj AjI^-o p /v^> t AlSsi I L> 9 sJxo aj Jb jj jo>oo ^L>liLo <_£j15oAjY jl 
^-L_L)A_>V /]9-L_j (CJLwj 9 /vOj) AJbjj j s-i^>UC- Cja /pJlL> ^9>9 .AjIojIj jl 3 uju COtj K AlSsjlL>9 \J>w ?cLiaaJ l_ J9IIL0 
(Jsajlj-uiS i^ytr^T •(" 3 " (_^0jLo-JJ ^UbjlS^Jj) Jjb j^j C^jy' L> (_£IA>jL£> (_5"Lib/jL> v> 9 />>JwoN °J3 J t -^ J jl /jL^J t^ya^ollo 
J9_J>9 i \_5oj ^o—wj jl .C-ujjI AJuu>b [J )J JjJ lj AlSv3lL>9y>co ^J^jlUuS Aj o^V I9A MIjMpI 9 i— J9LI0 ^Lib^jiJjLj u ol^xjJb 

C-uajI >J1*^*J L^jy' 4 LT* >?" (^^^^^(^LoJ tLibL-JO-wJj j-°>3 t ->->J 9 >J'Aj|jC-oJJjJ s-^>UC- L) fll s^jJb t JCuslxi^j ^L&AjV 

/^A_Ij l_J9_JL> /^A_-luJ1 jj* jj tL_J j—C-jJ^-LJ^- ^Ajl>J9j ^Ubujo-wjj jj .jo^j^-o oJoj >J1*^*J t_5\^> ^laJbocjl Lul s-JJ jj Aj 
A»j|jC--JJjj ^LibL-Jo^oj /pi t/jU-wJs^9 l-j^Jjs ^AaJuJIjJ jj (Ju-o /jlolC-Aj .C*a*>1 (_)L>Jj jJ-jIb ^-jaS-Aj CjI y-Jo /pi '/j^ )^ 
s—LojJol— yjj \ ♦ vij IJl-> s_LaS Lj (-jLftjt-Sj-uJ tPaJ ^jQ-o jJ .Jui j|j,-o iSy^° ^'^ ^ ' '^ 3 L^J^ ^" ^ * ' ^ (3*°^ J^ J 

Aj (Schmidtet al, 2011: 9) jljlSLo-&> 5 c^l ^^ jl &sJj ^Mc-I ^IAJl-j^oj ^ Aj a>^>" L> ^ c^>l oaaLIo JjIs 

1/1 t -_ So jj A_j ojs_j » j Lxq ajjL-wJ 9J )J lj ^jlJoc J9-W-M ?">> O-wj-Jjl .C-u*>l Oojjj /.UaaJs^J AjJ /jLoLo *-^>J' (jL°j 

Gillmor et al, 2009: ) c*_*J oj_^ jj^I^_> JL^j jIja jjt> ^j ^io ^j /jI^j Co^j ^j ^p' ajI .Cw*jI JLo jj ^lojJ^-o 

/jLoj jl aL^ jj lj ^jlJoL-Ja^oj Cjalilo Lul s-JJ yjj ^jlio^JlS jjJ jl ojUIaajI Lj Libi— jg-^j j-^cL^AjIj jl jL^cs ^Lo .(2o9 

^LibL-Ja—AAjj CjMo ^ VJ-H.5 -L_oLo tUbAjV ^^Juj jj tja^jj-o oAiblw) w ^OjLo-JJ jJaAjv jj Aj AJaj/jLoJb .JJbJj-o /jLuli 

.Cam>1 t gk^..J>co Lul s-JJ vuxj L> Cjalalo ^-jU-o jl L-Ja-wJj /vy 3 ^' jj-^ :> '- ::> " ^ ^3-^tc° oA^jLU-o LoJ AaJ (<ljb 



^VM jliu^oj iT tjbjiosji iff Sjji 'ts**^ ti^'j*? - ti^*U^*SJv 
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,v_-L> .Jui—wjb «AjLoJJlL> *5Lo ^Lftj^V 9 (AjLoJ*^ A 9 u ^utj^o^jj t<AjloJoo 11 9 V 1 1 <_£Ub<4JooJ ((AjLoJo^ iA 9 T < 1 

s^ tw-o (_-9lj_^ol 9 ' a ■ ■ 1 » 3 ^I&jJuD (_£Lfc>/j<-> >> )9^- J-^^" ^ JJlO,-o /jLuuJ Ij UbL-Jo^jj CjoliLo ^UbLU-Lo ^^ I ^-J JJ_> 9 



MT ....aI^jja jl gift jl o^+?. (^t^al^cJ^w £ijy j3 U&4*£9li?5^j>w <j£aj 

,^2>L-JJ 9 ijb j-SJL-waj <_£ Ja5"<_ '9-^j -Lul s-JJ 9 ,U»> (L- ^ p\V ti—jo^jj ^-*-° £9-> ^ l&><— '9-^j <_£ojlA>l ,V>oL-o .C*-u)l L^jl 

\TAAir L_> %_ >lu /jLiL-aajs^s l_j9_l> <_£<4-_>Lx5' o CjIo ^ojl-LJl ,v>oL_*»o /jIL-i-o *£5ia> .a&o,-o /jLiJ K <_£j>>l ■^ 2J '>^ 

C<_-w>l V <_£<A_>Y «A_> Ljojs-o U^J^i^ *' ' * . v>l vj cCjI O <_£OjlA>l ,V>oLo /j'j^- Cyty*^ 3 lZ 1 ^^ ^i (jr*- 1 " i U3J^if° 

j LaJ jl <4— > 9 ajiJuJl j LaJ jl <4-j> (,p 9 <^w '/j-^) ( — '3**>J (J^ L r*- i ^ >* < ^ Cyt* ^°^ y **-> '^■5^ *-> •( <_£Ojlo-JJ (Ua>) 

<_£ JJ^_5',dLJ <A_)V \Jb <*J L>9J\-0 ^UbL-JO-wJ) ( 1 aYTJ OJoS tY>$) ,y)L*)l jJ tj-lu^l \-^>U£- jl LXl Jb Ju-£>0 Co-wJ O /V^*-> 

Jb O CjIo <_£ojlAJl (JijvlolSo 9 £>]$> /yjif /V-*-*- ^ .Cu*>l (c*-«J — i _^\ e ^lo T ^OjLo-JJ ^^oxjj fib 'jJLto /jlalc-«i) .A*o 
jl_ow c_9ly>dl .fu ^OjLo-JJ J3*^w t -^- wJ ' °-^ i— L-u^aJ' 9 «^-wjL>co ^i'Jwja^ u-o \-^> jl O^ULwjI u cjo-wJj ^L&xiJ^oJ jl Oo 
LuUJJ u ,-t£w_L> <_£j>>l (S^ily^ty 3 t -^- wJ ' t-^oiu SojSo <ki ojljJl A> u i—jo^O) ^oAl&ijUS^J CjIo «4j AfcO,-o /jbZJ 

Y 

iJo 9 t-XJaS <_£OJu£ il^Lt£_U j-SA^ija^- /j^JU^S' <_£l&>4>p b *S .-olSjJb sOAax><_£ ykS'ojIjJl ^LftxiJ^oJ L SxJj\a> oiliLo 

j-f-L-^j^- l_Jb<i-J^oJ ltKh J- 1 3 -^ lA^ i^^JS^ 3 -^ iJ^JS^ c^^j- 1 '^5-^ <1luj1£o (Wu ^yiJo^i ^ M'V^Y) 

v-ijo 9 l_jI (-SJliLJjl ji cJ^4l>l «Aj LitM— j^a^j l SsJj\^> \5 ftS u5j4l>l .Aibij-o /j'-^ Ut>i— joaajj /pi \5 \j i— )a> u I2I09I0 

(jfj^l^j j^ jjlib jlj^o .(Casshyap and Khan, 1982 ) c«J &sJ> aib c^-^J ^jlIft^aAjj <j^o^>^ t:: ^^ j^ 

jl-LJLa /j jLHlo ^UbjJjs^J-o ji .C-uajI oJuj <A_uw>L>to (_J9-u>j ^Ub^oxjj jl Oo jJb (_^\j-> fSsJj^S ^(^JLaaJG*^ Olji <_£OjlAJl 

p-S jIjJLo t cljIaj c-oJjji CjI o u ( _^\jb ( js^Lo 9 c-u_to L Sx>l>^5 < sJiui*j l>j c *1o L> ^Ub^-L^cLo ji *c-uujl JLu£> (SsJjgS 

&S leiL-SbA-JteJ *C*»—u>\ uJIp C-oJlo (P'juJ^P " (C^-° LS^^ UA *2? jIAiLo OA^Oj-wJjp ^UbC-JQ-wJ) )i •Cam)' (c^*-° LS^*^ 

2^-5 ^_)jaj' l_j dJbC*AA)ji ^Ubt-Jo-w)) t ^l)ljjl •Cua)1 <_£j JWj lajljjJi (_$' <; ^i£' ^oAJbi/jLio tALIx«Jb (c^*-° cJ^'^ZP i_5"'j 
J_-J1aJ OIxjj j CoJlo (S^^gS A»J9J' .AAj^j-o /j"*^ I) (j*I1jLo>9 ^L&AIjI *5 (_^ <; ^i£' 9 JJ j ^Ub<Uu ^(^JbO' '(J 1 ^ (J>^ JjJ 

■( ^Ojlo-Jj (J^A^-) ALLwJb AJujjj Olji A* 1 - 5 ^' 3 Co-Lo (p'-^^T C^'J 3A/ ^rlA^aoJ 9 0^9^ /jjlftJLo 

j-.JjJtlo <i-_>l)U> .A Jj 4j_aa)L>03 OJ9S /J^9J *^> UxUooJ jl plAj s> (Ji XuZS /jljty 3 tLibC JOaaJJ jLJLxj 9 <Aj j^o (CI>J 

C<_Jl> 9 O^ LjjaS t _ lb lj /jl tA^ou >J/*>V Lr^ 1 ^ J^ 3 t -^-^'j3^3^r 'J tJ '-^' J j^*^*-* (S'yt* '-^3-' 4 (P 'AkA^o l5'J 



1. Sandy Gravel 

2. Folk and Ward 

3. Friedman 

4. Bad Sorting 

5. Very Bad Sorting 

6. Moderately Well Sorted 

7. Positive Skewness 

8. Negative Skewness 

9. Leptokurtic 

10. Platykurtic 



^VM ^jliu^oj tf ^ijiojji iff 6jji 'ts**^ li^'j - *? - iJ^O^SH 



)f 



t £ '"jO ■;, ' .'. C^^LS^ 1 "^ J^ 3 >*"^ LS^"^J5^" <-£ J *ZmJ& C-co-w*3 O^j'joj alJ ^l&,JJ>cLo O .io^o^-o «^wjULo ,JJ>cJ»o 

jL_^o a oJu Jo jL_t«j fAyCja (C\y$ u-uJjj4j Aj <4jJILio ^)9^ (g^JUaJLo O .C*-u>l >*^J <P 'Ju£ja> <_£nb <-i>o-o <_£4JL_>i 

<_£<—& LstA— ^lq O a %_5Lo (_£l— > P i— ibujo—wjj jl j-Io-waS Aj ijb /yl u OjLol jS XuZS Aju j^-^ {_£lft> JjJLo sC*aa>1 A&j 

•(^ <_£$jU-^ J^j^) xiujJb \Sj$)tS lj*!* (J-p» A 9 & tT tV (_^Lft>4jV 3 L-Xo'j^jjdj ^f ^ W 

Luls_-Jj <4-_j J^_fcO,— o /jL^uuJ ^jl—ol (_^LjbjjLflKL_) <4— > <L_>oj L_j LS _*jjjjj ^19-0 ^I&x—jo^oj (iJo^iJ jUl^CJ sColkJ O 



GRADISTAT $ LS 230 } \ jil^y 3 tfr*^/ ^ al ^ :i 



Sample 


Sample Type 


Textural Group 


Skewness 


Kurtosis 


Mean(Micron) 


GH1 


Bimodal, Very Poorly 
Sorted 


Muddy Sand 


Very Fine 
Skewed 


Leptokurtic 


152.3 


GH2 


Polymodal, Poorly Sorted 


Sandy Gravel 


Very Fine 
Skewed 


Very 
Platykurtic 


917 


GH3 


Unimodal, Poorly Sorted 


Mud 


Symmetrical 


Mesokurtic 


9.55 


GH4 


Bimodal, Very Poorly 
Sorted 


Sandy Mud 


Symmetrical 


Very 
Platykurtic 


147 


GH5 


Trimodal, Very Poorly 
Sorted 


Muddy Sand 


Symmetrical 


Very 
Platykurtic 


151.3 


GH6 


Polymodal, Poorly Sorted 


Slightly Gravelly Sand 


Coarse Skewed 


Leptokurtic 


197.2 


GH7 


Unimodal, Poorly Sorted 


Mud 


Symmetrical 


Leptokurtic 


7.17 


GH8 


Trimodal, Poorly Sorted 


Slightly Gravelly Sand 


Coarse Skewed 


Very 
Leptokurtic 


155.2 


GH10 


Polymodal, Poorly Sorted 


Sandy Gravel 


Very Fine 
Skewed 


Platykurtic 


1388.6 


GH12 


Polymodal, Poorly Sorted 


Gravelly Sand 


Very Fine 
Skewed 


Platykurtic 


854.9 


GH13 


Unimodal, Poorly Sorted 


Mud 


Symmetrical 


Mesokurtic 


8.09 


GH14 


Polymodal, Poorly Sorted 


Gravelly Sand 


Very Fine 
Skewed 


Platykurtic 


855.1 


GH16 


Polymodal, Poorly Sorted 


Gravelly Sand 


Coarse Skewed 


Mesokurtic 


786.6.7 


GH18 


Bimodal, very poorly 
sorted 


Sandy Gravel 


Very Fine 
Skewed 


Mesokurtic 


1843.8 



>b 



..olf JUS jl ^J jli' jl (_jiUi ,_$lA8l?Cjj&*> £>.}$> ji U&dJ&SlljjjjSw ,_jiAJ 



yyiL-Mj\ jJlS^o O /jjl vjLo tJJlai^J )bja> o ,9^0-f- l^^J^^ j' v' ,Jl'^>^>l L> v^*- 1 - v.-.' . -*-' ^jJolSo u ?o *u jl t Ulo 
ji lj L&JLilS' aji /Los- (WAY) (_jij^iiLo .also Jli&l ij> ij^'jj cS^Os^J "4 'J . Ls^b"^ -^'5^ ^ -^^^ir '-^ 

^d-jUojj t J_ ^>l (^L&JLiO Jj^fr jj^JjJooJb .CoajI ai_p (_p_)lj? _>la ^ Jl ^Y iij_^>l> (_j<JuSvSlL>j_pto (_^Uf- CUo^»5 
\_j I j Os^JalSo jl-olf- /J^y. •( (_^0)U-«J .ISwJJ CoajI aJu£ ijfll o >*-° ^ — A 3aA> <AlSv3lL>fl^>Lo <Aj ^9)9 ,d15\J_&> 1 i^C-^J^-^ 

\_fl> jJ—wpI J— oU- I) .— o-Jsl CjVq^tj <jXO /^>>; 3 JwJb/c^ P'3- /)U*«^o5 jl oJu^ £jl> jc^' l£ il)-.^* ls^ ^" >^ 
ijji^ Jl— ^ jljjb V u *\ jl (jl^jl _)i l_) L&dix9lL>j_pw ls^ * y^ - (r* - ^ 3 .P '3 "^^ <r° ^l-J-oJ-9 (ji?o ,jj| ji L&<ul>ij_) 
jl^ikJ L; ^jU^oJb ^^U) i(Walker and Fattahi, 2011: 1270) JJjb^ \jc^-j^>j ^^J^scljS 3 c^j^j ,J^>)^ iS^^^ 
^jl^-jj) ^jl^-Jj /yjjxo-fij 9 Co-o-Jjl CjUJILia u Ubo^b ,yl .^f-lj <_£<^o o jjliiijl j^SLLwJjuj-o 9 /Juu ux^iJ^U ji /jL***Jl 
.ijli cJulki^ °)3^ rVl 1^ r^4^' (j^3^ t - J 3^>° 3 t ^*A>3^ t - j l /jublo ^3>3 >j ic*-?- ( iT* : lYvu t/jKlSsxjjb 9 




Cwii dj ijjj ^l&A i_»_^£ ( _ s >l> ^dJli-ijj O^^ lt*** J - ** '^ J^"-^ 



2-jjjj' _)i i^jLwJU—j j (_j j^jLii K—i^^—Ji (_ji_>— ; jL^> ^3—° v' u^^^^r^v 5 (Jtr^^ uis^r l^^u V.^? - t_?" J3^"^! 

ffn^i 4j A>aj u jjl ^-jLLo <Aj /j^3J Ooijj ^sU 1^ .C^ajI 0^3^ >J'9-° J*^- 1 ^ lt^J <_£°J3^ 3 &J^' 3' O^-i (_^w b ol5)l JiIaajI 
Jy5JL-w>l jgjl—fijj^co jj) IfisCuLj t^9j>l> ^<AJ3silL>9^>co ^31 .C^aajI 0^3^ r&-^-° )1^-^ < ( *' C^Suj^ j^ 4JL9 j jl3 dj ^Lll^ 



^VM jliu^oj if tjbjiosji iff Sjji 'ts**^ ti^'j*? - ti^*U^*SJv 



IP 



jjjl jl ^l^^oJ ? <jojL^ JSL^ j^ --^jr* <^jLo*I J>^> ;^ I; <&yj ^UJblS' i^ (Gillmor et al, 2009 , 201 1) 

j—.XOjJ \5 <A—5 Joloisj i— )L>ojI J sill**;! <_£!>> Ij /c^- ( ?"J" j' iV-^-i. (^Ljb/jl-wJl ^sU i^ .io-JJj-o oJlO <A_L> oi <_£'- £t> (J'->'^ 

,»l_XLk \_Xo tijIJuJ /jl_) c> /g— >l 19— jj-o (_£!_& CuLo Ooijj {^LAjjILJIj j^ tL>osJ>to C<^oiYlj ^L&C-co-waS O (iJlS-io) l_jI 

j_-J ^^9)AU>LO CJL> iJao ^g^AnJ O t<AlS\3lL>9 -p*La LJUl>Lo ^Lib^jidLj <4j Cj \>L^o Cy*^* 9 OiO v^w-o V^*J ffrjb jaL?«ij 
J—- >co (c , ^^" <: *~J • 'J - ^ 3 CiJ 3 0^i~?- £*° 3"?" 3 ^^-^9) J >£***>! yp^- P ,_>3oo)l5ol ui'lj JJlaJ'j-o /ol 9 Ailj (-0 IJuj 

jyoL-wjl /\—>\ j—> .C-_aajI O-L-Jj j^xaaj J UbjJbO jl Oo Jb ji l_j I /.u y> CjUS^ LiLjoLo 9 lfcj<Alx9l L? 9 sJ>03 ?ckiAAj o ls jo^w5' 
.C-»-wjl \1oj c_jI /j'- , >>- /_jlSs-ol 9 o^oj OUIaJ /jl- , >>- >^ w - h^*-* J'- '- 1 -*"! i ^^ > ts a y^^y bosJxo ^oAf-lB <4j ^v&j 




(Rachocki, 1981) 



W ....alfjua jl ^jjU j) (j+g (jUalfcJ^w £ijy ji UA*£i1ipa.jj>w jj^iJ 

<_£lj— J Lj>ojI j^ .J^JIAI— Jib lib 6 15 j I \S£Uo\ jj (J^ \5Jjl5sJI voL> i^^j^S {_£l*b,jl>j> Lo ^ulj5Lo .Ju^b <_£A*oa> j^ 

jl%£Lw>l (jLoj ^J9*° )^ L^^^ty t -^- wJ ' fi^* 'J9^J-° i£^^^° P lib a Iff jl yiLujI £>]$> j-> (^9-^*^ c^^l) «>^* >^*^' (j"' u ^i3*^9J 

ja_L?<4-_> (iulj5s_-wj /^4 Ij a /jU_aaj s^9 /£A_o (A_c1j /£AIjJ CoL*> <A-lJ AjI oDgoJb ( JS jftk>Aj .ia^o 6ib A&L2I0 ji /j"***' 

<L_j /)U_aaj s^9 (C<£> jl /v-vr^ 9 (j^^>i^ ^ ^'J {_£ »* 3' l^ • • dr^ ASJj «C-u*>l o^^J /tLuJl ,Juui»l C^>C /.lo LoJb 

j:> 5 ^H^-° jl cA^. ^^* ^ ^?* 9 ^* Y * ^ 8W* jl a-&lj JU-^I) A^lji jLjI JLLol aj Ai-lj <ja1; Ij^jI a5* $£ 

(JL-> ^'j c^^' '-^ J^**^' 0^>i^ ^ISjJb ^jl jl Jjo ((CuujI oiftj ^M^ jl (j^o V* ♦ ♦ a YY* ♦ b ^Y* ♦ jl ^jlluj^j 

Fazeli & Abbasnejad Sereshti ) c^J oJuj JU*jI Juo Aj ^M^ jl { J^j JL> Y\ ♦ ♦ jl jJ :>bj}5Lo <ja!>" a <^i^Lo jl 
<_£^l_o j^> (JVq L? cjIs^-o /j_h jl -Ljo -Ui*l)ljj j^.rr^- doUin ^j| j3 JLo ^* ♦ J^t> j^> L&jjLjl \j> AxJol .(2005: 1 1 

so—Jloib j—^Ju la-J J /j— 'I •*— J GlJ 3 0^°. U J9^ J^ J ^9"*" ji>^ u, l /j^-° l*b<ji***JI l>> AXol 9 AHSu jljJiLwjl ^ulj5Lo 
.JuI)1j j-JOauaS' (^L^jJLjIj jL^w 3 AJl>Oftj ,_>1>AjI> jl (c-wJlJ ^9)(c° /j^O^ tJLiblaJJ Aj $So&\ u <0 C*ao1 (-£-9-^00 
O .^o-JJ^-o oAj^ j-LJJftjA) J-OJA3 /£Uo4Jftlol (LJj^jACs ^(AlSsilipa sJ>co c^^J ' .' P^*> (c*'^ '-! (^A^^ j^ £^'5J^ 
io_>o (A ^OjLo— J3 jlS^-Ji] /jU_aaj sa3 l_J9_Jj>- a iulj5L-wJ ^L&C-oLo AjO t,k>w jl oAajAI^j ^UtjOaJ «ij A>oj u C-JL^i> 

jl ,_ So AjLo .C-wjjI iul j>Lo ft /jIIaO sa9 (_^A1j /vo jl ( -joawaS' (^LAjjJUIj jl /c^ (_5'l <; *j^5' <; *-> l-> AJl>iftj j9^-C- ^©Alibi/jLCJ 
(OujjI Q$S u9ftkuto 3a>«ij Ij aI^Uaj/jUajL) /Vb^ ft >>-9 A3 (JUajLj ^A^aS- /ol j^ LibolS'jl JiIaoI (-tL^-^l^- /J^l Jd^* ^ 
/jL-wJl j|Jlua>1 u-iAoLLob Lul s-JJ iL>ol CuIaJO ft ZjUaosaS (<aIj u /.I ija>sj a MaS (jLu> yy& Al> jl Ub/jUi> j-jls^ls 

<&S Ca—u>1 ZjUaO saS /^AjJ L_JftA> jl OJu£<4l^J OftJ tA ^OjLo-J3 (_P^ *Caaa>1 O^OJ ^L)lj5Lo jJUaoLj (£4jJ Aj L^Jl Cji>L^O ft 

^0-L_L£bi/jL-tio a ijb ^9>3 AJbjj j s-^>UC- >aaUaJ LibL-JftAOj /ol v*j J^ ^5 JJbij-o /jL^ I) AJbu-ultji i_Jft-wjj jjuo Y JjJLo 
l_j c-<_^' \J'/o J^_j .C-_-wjl 0^\_j <— -aoLLou /jLuJl jIjJLLuoI (_^l>> Ij lajlj-uj A3 C-*ajI jojJ^o CoLo u jO^^ao ^^Lib^jL j> ^ja>sj 

K L_^jl (SX-J] ft ^jjftL-tio «i-_j jjjw c^^u >?" ^5^9 9 u^^^i^ C-0L0 j^ /jLuJl L SsJ] (<1>j -Lulj-Jj aJuIjl-^ajLLoU 

( _^«i-jLo«5' ji L_JO_-wJ jjj ft <LJDC-ultji ja£>UC- ^9>3 r»A£- .JjloijJ Cjj>L^O iul j5L*J C-0L0 Aj L£b/jLwJl eC-ujjl OijJ j-O Jl»Jl^J 

ift_>ft-o /^A_Jujjj ^LJbujaAUj Aj C-*auI jjcsji /ol .JlO ^-o Juju* Ij AliS' /ol dA ^OjLo-JJ jlS^Jj] iulj5Lo C0L0 L-)aJj>- 
<L_ ) Ij (^1— oljl LibjJLo ft u-caoUo ^LibL-JftAOj A3 JuJlO^-o i\y^ 'j LS* J 9 <_£l <; *- :>u ^ :> (j ^" '"^ <; ^5' jj^-uuO A3 AJftj/jLoJlj 
iflo— ol C-_-wJ^«i-_) ^lojIoJbL-o jj aLuaj ft (cjl^o ^L&j^waSsX' A) AS-oj u Aj i i ^OjLo-JJ ,l>^j /ja!>coJI) .C-ujjI O^joJ /yj^°y 

/jL-iIo Ij /jl (_£9j (Ju— wjLj ^LjbCoL-wj C-ojtSoo 3 L-jjf-j-^-cs ^Ai5silL>ftjj>to <_5'9J 'j J"^ 9 t -^ ^9> 1 - 't< oJ -^ ^ubAijIjjl 

.AAO^-o /jtuuJ iul j>Lo 3 /jIIaOjaS C0L0 oi /yo Ij i-S &\1a jJUIj t-S^J J^^- (cJ9-^" <; ^ uP^ /° •oJb^f-o 



^VM jliu^oj iT tjbjiosji iff Sjji 'ts**^ ti^'j*? - ti^*U^*SJv 



u 



Old river 
Recently active 
Active River 



Residential & Cultivated 




^jj 3$»y> ,jl*3 3 SJ*i Jl*3 ^jt^ '(j*^ tsij-**? i£**0^>?" -^ ^ J^ 



d-is^ _)l_>-i (^j^j i;3-= (Gillmor et al, 2009 & 201 1) ^jljLSLo^ j ;yjJLf ,j^ jl ^sp (_£■*!> Jlp- p ^p? 






- 






(j^jijj (_J<**5 tjJJ**- o^'i J a iSjfUa JUIS" i^j .>Y J&%ii 







0>L-wj 9 ^jjoL-tio tt-j s_-J) (_£')— J 'j 3 ^J9-° L - J ' i ^Ji^is a 4o-t£>j»w; (^9^^ Lsi J 3 Lii J -^ — 

.JlU5' l? o (j^ajj l&Jl jl^> ji a5* ailo^ ci'jlJJ <_£^ljil JIa*j 
1_j ^9_-Jj ls _o u-*>9-o 1*1 /v^oJb .Juo-Jj^-o 1>4jI> L>oy>co /v^>c- j^ c-JLtl 9 o^^J (c°j1^ L&>/jL>y> L) Libjjulj ah — 

.Jjfl^j l>4jl> «AJ3silL>9 jJ>CO gCkl^i J^ (Lkj| ,_>l>4jl> jl /^OuJ 4j LJ .JUajJU ( _£Ubol5'jl jJL1ax)I 

^AkLo s41j^j,j ^L&JjJLJd AjI ,$p O-UbLlo UfaoD jljilu>l cJtf-1 j-So^JJ jJ> O 5^L5* J **d.>d^ {_£^(J^^ Akl^ — 

.AUxwJb 4IX9lls»9 %Jxo lY^ }^ J^ lijbi> ah OysL^o 9 >*-t«-o j-^r 30 >? 

CjUjILio «ijU (JuaajLj ( _£lk4k>9>Lo jl JLIaajI ,k>w (-ki^Xo Lul s-JJ AuJ O /<pLo /)^ftj s^I4I*IjjAo CjUJlLio ,Jd j9L?4j 
jjujjl ^J9— ° 'J lfti4k>9>Lo jl JLIaxjI /jwj jJqa^lq Luls-Jj tUtjjOs^AJ (19^' is***)}*. 3 ltJ5^°J -Lul^-JJ /V^*J 4 <_£ j 9J oSj 9-0 ajj 
iaj|j_-Lj <^L_i Jl> AlC- ji IkjftjijjJ ,jj| 4j JJJbi,^* AuU L-J^C-^-^ ^ i^>l> ^ljb<Ju5^9li?^y>co ^AjJlLio .AfcO.g* j|^3 
t/jL-JJjJLJtfl i_X_oolLO siij jl tJjjolj-o rtibl>9 £WjU jl iY^. (c*'-^ '-! <_£<-&> 4k>92>co (CAjujJo^ 9 AUuJl jKiijuu)' <_£lj-J Ij <c!9^" 
?ck2_Ax) s_j ^jI-L-S'l-jo—wJ j Lulj_JJ ,X-J$S /g— o rtiblj— 9 ^o> g±i**j jl (-a^uXj <_£lj-> Ij Ac-Lw-ou Lul s-JJ ^L>ul AISwoI OjIfl^jJb 
sdjbjjj (_£l£b<— j&**>j 9 j^j c^JJ^I 4 J3I ^J9-° *" C-wajI jJuoIb Cjj9^£>4j (c^l5 9 ^ J L> oJ 1 Cjj9^£>4j (JbiJ sLo l&4i>jl.L>9j^>w 
Jl-^>ULo (Cl >J <-_jI /jl J >>" /)j-o-waJ L) jIL) 9JL9 (_5'l- ib /jl-' >> (J^* i*V^ J^ .JSSS i^a v^w-o >^«-^ I ) /j'- u ^l ^J-^>jlj^ jl silLwjl /jlSwol 
jjjLLL—j jl />^*J Ij £o ju* jl /V^*J ^Lib(jL^«->l (_£l&C-oJLxS lyjsliujS /yS^o] l^gjDyS 9 ^jLoMli-wJ sJ1axi_o) ^JjtJ-u^ 9 ^jjaLiuS 
&—> j-J'-L-o (_^lj— > Ij oJu£ iU>ol AC-Lw-o Luls-Jj JolaJ'^-o tL£b/jL>j> /V- -^ t - J >?"'-V :) 3 >^ w * )i±*^ LS^3^* J 3 •-^l°^>^(c rt-^lj^ 
(JlxL-u^ ^ioJcs u 9 ^jjoLio 9 /^jiJuoli o (Jul** jJLJloto '^jl^' jl lY^tt tj')3^ ^Lib/jLwJl .JlO jJjJuj A£-Lw-ob iajlj-kxj 
jls^L-wjl <_£Ij— > Ij ^j— >oi /jl^-° jI>u4j 9 Joloi^J jDja>jj j-iIAjJo A&j /V-i> <-> (c^9)^3) l^ '>J j°3 j« ^^ jaUL9 jl 9 JjlAUib 
/y9J_9 9 /jlj-^J Odii ji Ij Lulj-Jj AjI .^-w*>I 41*1} I Jj Mql /jl>wo jl ^JlJuJv 4L^>Ib ^jl^o ^jL^«j j^ 4j JoIo^jj ^-o l_jl>o1jI 
^ J^jloijj ^Iji Ij <jLw*j1 <_^jl^j-! j^! 5 jljilu*! (jlxal c^^Ltj (_^L&>4l5s3lL>^jJ>to 4j (jjl> -^y oJJbLlo O 3^'ls*° LrJ3^"^ 
^ i^j>l> ( _^Uj41SsSIL>^j>lo ^^j 4jJIL* ^j^o jjll^Lj ( _^Uj4L^>co .Joloi^p jjJuLJ^Jj? j^> Ij \fy\ (jjl>4jl> tjl> ^Vff- ji 
9 l_Jb4_LS\3lL>9j_J>co ^cLa—^ ^LibL-j^—AAjj ^joJoJajj jl o^U1a*jI Lj (J'l CjUjIIxo .C^A .g^B Lulj-Jj ^oJJjuju l-j j£> ^j>\>- 
U,"*-^ Lulj_-Jj jl (_^jLJ1*j CjLjj> 9 ( u£>9^a> /ol j^ <_£j3',LkSi CjU-Mk>l Jolaj'^-o tUbc-Jo^oj jJ'^L^B^ <_£4jJli£io AxI^LoJb 
^4_L> oi t/]9_>coJb -—^oif- ( _^l_J!b4__Looj jjl— «j Cjl_C-Mk>l jj^iv AjI ji .AJj rfrA>lj3 jJu^ou <_£Ub4l?9S>to jljJiLw>l j>>c-o 

.i^j AJblaS- jj'9- j'- fc ^ w -i '/jl AJjLo 9 l -wjU-J3 AuIaajLjoLj t £ -^U^AuLwjljj9Jl> t £ ^*jU«JJ|^ : dsl 



^VM ^jliu^oj tf ^ijiojji iff 6jji 'ts**^ li^'j - *? - iJ^O^SH 



.oJu*o Sr 1 ^" i¥*rp l\&*mS ls ^*jLLco /v^oj (j'-°j'- uj ''^ A ^i /£**>*««; A UywJU /Cjut^ ^Jwj igMtMjjjAj^J)* A\r\ .j^>o^Lo t^ohjj 
C*^> /j^ol.a CwJi ^JykOJu J (■_>) ) ju>.y AXAX .Jio^o i( _£jjLo- iftJilS" Jl^j ioLu j^jlt i_)L>£ iflol fj^) iLiyiMi i^jLobaj 
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Extended Abstract 

Introduction 

Alluvial fans in Iran portray the extensive records of occupation by prehistoric human. In fact, 
alluvial fan had supplied good condition for the settlement of prehistoric human. Settlement 
pattern and human-environment interactions over this landform have been depended to the kind 
of sediments and distribution of braided rivers on the fans. Shifts in settlement patterns over 
these landforms are a subject that many archaeologist and geoarchaeologist have studied and 
researched it. Alluvial fan always becomes a landform that attracts human as a location for 
living. Fresh water and appropriate soil for drinking, cultivation, making pottery, making mud- 
brick and other activities are easily available for settlers without a need to high technology. In 
foot hill of Alborz and Zagros Mountains there are numerous alluvial fans and prehistoric 
settlements as well as many new towns and villages which are located over these landforms. 

Methodology 

The study area is located in Tehran and Qazvin plains, on the Jajroud and Hajiarab alluvial fans. 
Jajroud alluvial fan is located at the south west of Tehran. There are many prehistoric mound on 
this fan that belongs to Neolithic to Iron Age. Also in Hajiarab alluvial fan there are three sites 
that form a cluster that putative to Sagzabad Cluster including Tepe Zagheh, Tepe Ghabristan 
and Tepe Sagzabad located two kilometer for from each other. In this research SRTM images 
were used for producing the map of mounds position. For sediment analysis three trenches near 
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to Sagzabad cluster were dug up to 10 meter deep. Over the Jajroud alluvial fan we considered 
artificial trench that was made for mud-brick inquiries as well as information of previous 
excavation and digging the new trench. In order to find new and old braided river in alluvial fan 
we used aerial photo of 1:55000 (1935) and 1:20000 (1967) as well as IRS satellite images (year 
2008). For preparation of graphic logs and different maps and figures, ArcGIS and Freehand 
soft wares were used for drawing and manipulating the maps and figures. 

Results and Discussion 

Results showed that in both alluvial fans, tells were located at the middle and distal of the fans, 
In fact fine sediment in lower part of fans is a good source for pottery and cultivation and 
making mud brick. In Kahrizak area, lots of Kilns for making the pottery showed vast industrial 
activities because of appropriate soil and water. Sedimentary records on graphic logs show a 
very thick of fine sediments that show a sheet flow with low energy in these sites. Also in both 
of two fans there was fluvial sediment with coarser sediment existed near the settlements tell. 
It's obvious that in Qazvin plain these fluvial sediments are coarser with higher energy perhaps 
because of existing torrential rain and short distance between basin and alluvial fan. In Qazvin 
plain fluvial and coarse sediments in 5.5 meter deep showed a high energy fluvial system. If we 
accepted the sedimentation rate that mentioned by Schmidt (Schmidt et al, 2011) we reach to 
date of abandonment of settlement (Ghabristan). Therefore we concluded that the fluvial 
environmental condition forced people to leave the tell. Also fan head trenching by tectonic 
activities and climatic changes keeps the river 12 to 15 meter deep in Jajroud alluvial fan and 8 
to 9 meter deep in Hajiarab alluvial fan. It finally led people to establish their tells in the lower 
part of alluvial fans. In fact prehistoric human couldn't bring up water from such deep trench 
and they selected the lower part of fans for living. Interpretation of aerial photos also showed 
the changing and migration of braided river in both two fans especially Sagzabad cluster. 

Conclusion 

In fact interdisciplinary approaches in archaeological research have a major role to 
determination of human-environmental interactions and social -economic activities of prehistoric 
people. In this research we tried to establish a framework for assessing the effect of alluvial fans 
on distribution pattern of settlements in Tehran and Qazvin plains. The study showed that in 
spite of this fact that these landforms create good condition for site formation but in some cases 
a different condition was shown due to active dynamism of themselves that led the settlement to 
shift over the fans. In fact High energy fluvial environment sometimes treated the settlement 
mound in alluvial fans. Future studies with precise sedimentology and chronological data could 
reveal more information about for mation of settlement and even subsistence practices as well as 
socio-economic and cultural situations in prehistoric era. 
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